and trans-ferulic acid (4) from the leaves of Allium macrostemon Bunge. The chemical structures were elucidated based on the analyses of the spectroscopic and chemical data.
Allium macrostemon Bunge (Amaryllidaceae), known as wild onion, is widely distributed in East Asian countries. Some steroidal saponins [1] in the bulb showed various activities with the potential for treatment of acute myocardial ischemia, hyperglycemia, hyperlipidemia and visceral obesity [2] [3] [4] . An antidepressant-like activity of the aqueous extract of the plant was also reported [5] . Nakane et. al. reported the isolation and HPLC analysis of the flavonoids in the leaves of A. macrostemon [6] . Recently, Usui et al. also isolated ferulic acid esters with oligo-glucose (allimacronoids A-C) [7] , 1-O-(E)-caffeoyl--D-sophoroside [8] and kaempferol glycosides [8] from the leaves of this species. In the present study of the phenolic compounds of the leaves of A. macrostemon, two new ferulic acid esters with oligo-glucose (1 and 2) were isolated, together with two known phenolics (3 and 4) . The chemical structures of these compounds were elucidated from their spectroscopic and chemical data. The known phenolics 3 and 4, were identified as 1-O-(E)-feruloyl--D-glucopyranoside (3) [9] and trans-ferulic acid (4) [10] , by comparison of their spectroscopic data ( Figure 1 [9, 10] , were observed, as well as other sugar signals (12 carbons), which indicated the presence of two hexose moieties. Acid hydrolysis of 1 with 0.5 N HCl yielded an aglycone component, which was identified as trans-ferulic acid (4) by HPLC analysis. The hexose units of 1 were also identified as D-glucose by the method of Tanaka et al. [11] . Therefore, 1 was supposed to be a diglucoside of trans-ferulic acid. The NMR data of 1 were very similar to those of phenylpropanoid esters of gentiobioside such as [14] , with the only difference being the existence of ferulic acid as an aglycone moiety. The large J values (7.6 Hz) of the two anomeric proton signals in the 1 H NMR spectrum of 1 (Table 1) Compound 2 showed a quasi-molecular ion peak at m/z 679.2130 [M-H] -(corresponded to the molecular formula C 28 H 40 O 19 ). The 1 Hand 13 C-NMR spectral data of 2 (Table 1) , the assignments of which were also certified by COSY, HSQC and HMBC spectra, were similar to those of 1, with the difference being the signals of an additional hexose moiety, suggesting 2 to be a ferulic acid ester of a triglycoside. Acid hydrolysis of 2 yielded trans-ferulic acid (4), which was identified by HPLC analysis. The sugar components of 2 were also identified as D-glucose by HPLC analysis [11] . The positions of the glucoses were confirmed by the HMBC correlations between glucose H-1 to ferulic acid C-9, glucose H-1' to glucose C-2 and glucose H-1'' to glucose C-6' (Figure 2 ). The J values of the three anomeric proton signals in the 1 H NMR spectrum of 2 (Table  1) [16] . Including the reported compounds allimacronoids A-C [7] , it is very noteworthy that A. macrostemon contains various types of ferulic acid esters of oligo-glucose.
Experimental
General: Nuclear magnetic resonance (NMR) spectra were recorded in CD 3 OD using JEOL JNM-A500 (500 MHz for 1 H NMR and 125 MHz for 13 . Fr.2-1 (0.5 g) was purified by TOYOPEARL HW-40F (stepwise elution with H 2 O and MeOH) CC, followed by preparative HPLC separation with COSMOSIL Cholester (elution with 12% aqueous CH 3 CN, 3 mL/ min) to give 2 (2 mg, Rt=13.5 min). Fr. 2-3 (0.5 g) was purified by TOYOPEARL HW-40F (stepwise elution with H 2 O and MeOH) CC, followed by preparative HPLC separation with COSMOSIL Cholester (elution with 15% aqueous CH 3 CN, 3 mL/ min) to give 3 (2 mg, Rt=15.0 min).
HPLC-QTOF-MS analysis of 1 and 2:
Negative-ion HRESI-TOF-MS of 1 and 2 were obtained in the HPLC-QTOF-MS analysis using the following conditions. HPLC system (Agilent 1100 series); Column: Agilent Eclipse Plus C18 (2.1 mm i. d. x 100 mm, 3.5 μm), Mobile phase: 0.1% formic acid with 2.5 mM AcONH 4 -CH 3 
1-O-(E)-feruloyl--D-gentiobioside (1)
Off-white amorphous powder.
[] D : -28.6 (c 0.09, MeOH).
UV max (MeOH) nm (log ): 330 (4.29). 1 
Identification of the sugar moieties of 1 and 2:
Identification of the sugar moieties of 1 and 2 was made by the following analytical method of Tanaka et. al. [11] . Solutions of 1 and 2 (0.5 mg, respectively) in 0.5 M HCl (0.1 mL) were heated at 95ºC in screwcapped vials for 2 h. The mixtures were neutralized by addition of Amberlite IRA400 (OH-form) and filtered. The filtrates were dried in vacuo, dissolved in 0.1 mL of pyridine containing L-cysteine methyl ester (5 mg/mL) and reacted at 60ºC for 1 h. To the mixtures a solution (0.1 mL) of o-torylisothiocyanate in pyridine (5 mg/mL) was added and they were heated at 60ºC for 1 h. The final mixtures were directly analyzed by HPLC [COSMOSIL Cholester (4.6 mm i. d. x 250 mm, Nacalai Tesque Inc.); mobile phase, 0.1% formic acid -CH 3 CN (9:1 to 1:4 in 30 min); flow rate, 0.6 mL/min; column temperature, 40℃; detection, 250 nm]. The tRs of the peaks at 28.65 min (from 1) and at 28.60 min (from 2) coincided with that of D-glucose (28.58 min, cf. tR of the peak for L-glucose was 28.23 min).
Acid hydrolysis of 1 and 2:
Solutions of 1 and 2 (0.1 mg, respectively) in 0.5 M HCl (0.1 mL) were heated at 90ºC in screwcapped vials for 1 h. The mixtures were directly analyzed by HPLC [COSMOSIL Cholester (4.6 mm i. d. x 250 mm, Nacalai Tesque Inc.); mobile phase, 0.1% formic acid -CH 3 CN (9:1 to 1:4 in 30 min); flow rate, 0.6 mL/min; column temperature, 40℃; detection, 280 nm]. The tRs of the peaks at 25.50 min (from 1) and at 25.49 min (from 2) coincided with that of trans-ferulic acid (4, 25.24 min).
Supplementary data: 1 H and 13 C NMR spectral data for compounds 1-2, COSY, HSQC and HMBC NMR for compound 2 and TOFMS for compounds 1 and 2 are also available.
